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Abstract As organizations struggle to respond to a world in which prob-
lems are becoming more open, complex and increasingly networked, many 
have turned to design thinking as a way to obtain solutions and achieve in-
novation. In this article, I will focus on the question of whether the current 
design paradigm is capable of delivering on these expectations, or whether 
design is overextended when dealing with areas of great complexity, such 
as in the social realm. The fact that at its core, design reasoning or design 
abduction requires the consideration of two unknowns more or less simul-
taneously (the “what” and the “how”) puts a heavy strain on our human 
cognitive limitations in the best of times—and doubly so in highly com-
plex problem situations. Over the years, expert designers have developed 
an elaborate array of coping strategies to contend with this issue. All of 
these help to a degree, but the fundamental issue remains. Design might 
be limiting itself by approaching complex problem situations through a 
‘problem solving’ perspective. In this article, a radically different approach 
is explored, which takes the complex nature of the problem situation as its 
starting point, and reframes the task of design as system transformation, 
rather than the creation of a solution. An example from practice illustrates 
this new design paradigm.
Copyright © 2019, Tongji University and Tongji University Press.  
Publishing services by Elsevier B.V. This is an open access article under the  
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Many public and private organizations struggle with today’s complex, networked 
problems.1 In search of novel problem solving strategies, some have turned to the 
design professions and sought to adopt design thinking tools and techniques. As it 
turns out, this is not always a straightforward process.2 Design as we know it has 
been shaped in a very specific context, and thus comes with its own set of assump-
tions, biases, and historical legacies. Applying design practices beyond this normal 
design context is bound to bring up issues that require design to adapt and change 
to stay in tune with its new role in its new environment. 
In this viewpoint article, we will explore three questions: 
1. Has design reasoning hit the ceiling in regards to the complexity it can 
handle (in a fundamental sense)? 
2. If not, would it be it possible to evolve existing design approaches to deal 
with greater complexity? 
3. Otherwise, does this call for a more fundamental shift—do we need to move 
towards a new design paradigm? 
We will use developments found in the burgeoning practice of social design to illus-
trate design’s struggle to address extremely complex problem situations. 
Hitting the Ceiling
In its evolution from craft to sophisticated professional practice and academic disci-
pline,3 design has always had to find novel ways of dealing with the ever-increasing 
complexity of the problems it needed to address. It has hit the ceiling again and 
again, and always managed to adapt and change with the times.
The evolution of various design disciplines can be partially understood in these 
terms. Let us take the development of industrial design in the West as an example. 
Its history begins in the Middle Ages, when objects for use were made by craftsmen 
who fluently combined designing and making in a single creative practice. The 
Industrial Revolution created the need for a separate design profession that could 
give form to industrially manufactured products.4 After WWII, increasing technical 
complexity plus the need for efficiency in mass production forced designers beyond 
classic form-giving (Gestaltung) to consider many other aspects of a product—tech-
nology, form, ergonomics, business needs, and so on—in a more integrated manner. 
The central idea behind this new incarnation of industrial design was that to 
truly integrate these concerns, one would need a single person to keep track of the 
thinking governing every aspect of a product. The assumption being that it would 
be possible for a single person—the integrated product designer—to keep the requisite 
knowledge in his or her head, and integrate the various strands of thinking in an 
effective and timely manner. 
Due to the growing complexity of design problems and designed outcomes, 
this assumption no longer holds. Industrial design is now a process undertaken by 
teams of specialists working together. But even multidisciplinary design teams are 
not the answer—much of the complex knowledge that needs to feed into a design 
is about the user. The multi-layered interactions that now take place between 
people and products has led to the development of co-design practices that can in-
corporate the user perspective in product development upstream; prospective users 
have become active participants in design projects and processes.5 
Please note that this should not be read as a linear story in which a single 
new design paradigm has replaced the old—many forms of design co-exist today. 
Design is branching out, each challenge leading to a new limb on the tree of design 
disciplines. 
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As an example of the next complex challenge to the discipline of design, let 
us turn to social design.6 There are several reasons for design to move into the role 
of contributing to societal change. One reason is that the conventional problem 
solving approaches that prevail in the public sector deal with complex social chal-
lenges by splitting them up into sub problems, often in a way that is directly tied 
to professional and organizational structures.7 This effectively creates another 
problem: the need to integrate partial solutions into a coherent whole later on. A 
more integrated, holistic, design-like approach throughout the project could be 
more efficient and lead to better outcomes. 
Another reason design is ready to contend with societal challenges is that 
while many complex problems are approached from a technological/technocratic 
perspective, much of the complexity in today’s problems stems from the human 
domain. Design, as a natural bridge-builder between technology and humanity, is 
ideally positioned to contribute. 
But this is not easy. Social design requires designers to manage multiple stake-
holders in the problem space as well as in the solution space, and it requires the 
combination and eventual integration of multiple fields of professional knowledge 
into what are often very complex product-service combinations. This hypercom-
plexity has to be dealt with in a situation where there often is no clear user and/
or clear (single) client to guide the designer through the design process. This later 
point is important: early attempts to do ‘social design’ by directly applying conven-
tional design practices to societal issues often led to simplistic and naïve solutions. 
This was possible caused by the fact that in ‘normal’ design projects, the client 
has the role of continually feeding professional knowledge into the design project, 
and questioning the assumptions that could creep into the developing solutions. 
However, in social design there often is no clear (single) client, so assumptions can 
easily go unchecked.8 This application of design beyond its normal field of opera-
tion thus highlights a crucial element of design practice (in this case the role of the 
client) we might not have been aware of—within normal design practice, the role 
of the client is largely taken for granted (and consequently, the role of the client 
has hardly been an object of study within design research).
But is designerly thinking9 really suited to hypercomplex challenges, or has 
design reasoning finally hit the ceiling of what it can do? 
Design Reasoning
To address these pressing questions, let us take a step back and consider the pat-
tern of reasoning at the core of design. According to formal logic, the world is 
made up of elements, which are the “what” of a reasoning process; the connections be-
tween these elements, which we may call the “how” of a process; and the outcome of 
the reasoning process, in which the elements have interacted.10 We can understand 
the basic reasoning patterns of human problem solving by comparing different sets 
of the knowns and unknowns in an equation that might look like this:
WHAT + HOW leads to OUTCOME
There are four basic patterns of reasoning: deduction, induction, normal abduction, 
and design abduction.11 Leaving the first three aside, we will focus here on design 
abduction. In design abduction, to begin with, all we know is something about the 
outcome, the desired value. 
? ? ? ? + ? ? ? ? leads to OUTCOME
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The challenge lies in figuring out what new elements to create, even though there 
is no known (or chosen) how that will lead to the desired outcome. As they are de-
pendent on one another, the what and the how have to be developed more or less 
simultaneously. This double creative step requires designers to devise proposals for 
both the what and the how and test them in conjunction. The only way to approach 
this open problem situation is to work backwards (from right to left in the equa-
tion): starting from the only known in the equation, the desired value, and then 
adopting or proposing a new how. The act of proposing a new how is called framing. 
Thus in design reasoning, we experimentally frame and reframe until we find a 
way into the problem area. This should raise a warning flag—design abduction 
means contending with TWO unknowns. This causes designers to bump up against 
the limits of human cognition, potentially leading to information overload. Cogni-
tive research has shown that we humans can only hold a limited amount of infor-
mation in our heads at any given moment, and the limit has famously been set at 
“seven plus or minus two chunks.”12 This has been of concern to design researchers 
for a long time, and has led to our considering design problems as ill-structured,13 
or even wicked.14 
The good news is that in design abduction, we don’t have to get it right in 
one shot: design abduction takes place over a longer, iterative creative process. 
The act of framing the problem and solution involves a sequence of creative (prop-
ositional), deductive, critical steps. In this process, the problem and solution co-
evolve15 until a “fit” between the two is found. The nature of the outcome—the 
value to be achieved—can also shift, depending on that fit. This is an exciting and 
playful process: the art of designing lies in the skillful juggling of problem frames, 
design principles, and solution ideas until they all fit together snugly. At the same 
time, this is a difficult practice: in design abduction, the complexities of problem 
space, framing, and solution are combined, which means designers may simply 
have too many balls in the air. They are continuously in peril of losing focus and 
an overarching perspective, because they often exceed the magic seven-plus-or- 
minus-two boundary of their all-too-human cognitive abilities. 
What are the practices designers have developed to deal with complexity- 
spawned information overload? 
Designers’ Strategies for Dealing with Complexity 
Complexity is such a pervasive issue in design that designers have developed a 
plethora of clever and pragmatic strategies, methods, tools, and elaborate heuris-
tics for information management, all of which help to limit the burden on short-
term memory, for instance through the clever use of external representations such 
as sketches, models, and so on. Although these strategies merit research in their 
own right, in this article I am interested more fundamentally in design as a rea-
soning pattern, and in the way designers’ reasoning is influenced by the need to 
cope with the stresses of complexity. 
These reasoning strategies can be classed according to the element of the 
design situation they address. A design situation contains (1) a designer—person, 
team or organization—as the actor; (2) a design problem and co-evolving design 
proposition; (3) a design context; and (4) a dynamic design process.16 Each of these 
contains elements and variables that can be manipulated to find ways around the 
complexity of the design situation. Here we name just a few.
• The reasoning of the actor (person or team) is limited by certain cogni-
tive boundaries. But the elements of thinking that are mentioned in the 
ominous cognitive limit of seven-plus-or-minus-two are not simple bytes, 
but chunks.17 These units of knowledge can be very complex in their own 
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right—indeed, an important part of the development of expertise is creation 
of more complex and sophisticated chunks.18 This is precisely what gives 
experts an advantage over novices, and makes expert design processes so 
very different from those of novices. An increase in sophistication and com-
plexity in the chunks happens more or less naturally as one builds up expe-
rience, but it can also be triggered deliberately and strategically. 
• Design is often a team effort, so there can be more than one actor working 
in unison. This probably doesn’t translate into a linear increase in infor-
mation processing capacity. A certain level of overlap is required to make 
sure the actors within the team have a common ground—a shared under-
standing19—but in principle at least, the parallel processing capacity of 
those brains could grow the team’s collective cognitive design capacity. In 
really complex situations, adopting a co-design approach can be helpful 
by having relevant aspects of the problem situation represented by people 
in the design team. The downside of this approach might be that the com-
plexity of the problem situation is directly repeated in the design team, 
paradoxes and all.
• Complexity is often seen as a property of the world outside us. But there is 
another, inward complexity that is equally hard to deal with. Our inner con-
tradictions hold us to ransom by creating thought patterns that go around 
in circles, and keep us from progressing. During a series of interviews with 
design experts, some described their professional development not so much 
as progress towards higher and higher levels of sophistication, but as “be-
coming more themselves,” a shedding of initial inner conflict to arrive at a 
pure and simple core.20 
• Although some theorists like to stress the uniqueness of design situations21 
design practitioners know that they come in types. Understanding the types 
of design situations is an important part of design expertise. Recognizing 
the pattern in a design situation helps pre-structure it, affording an initial 
strategy to approach the problem situation. There are always differences in 
the details, but this means that at least there is a gambit the designer can 
use to make his or her first move within the complex problem arena.22 Care 
should be taken to treat this initial foray into the problem space with some 
lightness, and not fixate on it too much—earlier research has shown that 
levity at this juncture is hard, and designers often tend to try and make this 
primary generator work at all costs.23 
• A designer should have a broad understanding of precedents: earlier ap-
proaches and designs that might be applicable to the current design chal-
lenge. Again, having such a treasury of design frames and design solutions 
is often associated with expertise built up over many years of practice, but 
which can also be constructed deliberately. Design agencies tend to do this 
by keeping some of the more interesting projects—the ones they identify 
with, or still want to think about—close at hand, for re-use. The pictures on 
the walls of a design studio refer to these projects. They are not there for 
decorative purposes, but as the result of deliberate, strategic decisions about 
which projects to keep in peripheral view.24 A design studio is a library of 
frames and solution ideas.
• A layering of design problems and solutions is used in complex design fields 
like software engineering (architecture) and urban planning, where the 
designer shifts perspective from the large scale (airplane view), to helicopter- 
view, to birds-eye view and eventually to the eye level of the person on the 
street.25 By taking on these different layers of scale as a series of design chal-
lenges, one by one, the overall cognitive load of design abduction is eased.26 
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• One can also explore the problem space through deliberate/systematic 
research, using systemic design methods and tools like synthesis maps.27 
Because the very creation of a representation/description already entails 
a level of selection and framing, the assumptions behind these mappings 
should be questioned regularly. Early adoption of a representation could 
introduce a specific framework (terminology) that unduly limits the design 
space. 
• In an effort to get a measure of control over the messiness of design pro-
cesses, design practitioners and theorists alike have proposed sophisticated 
ways to cut up the complex design process into simpler steps. This 
has resulted in phase models of designing, the mainstay of classic design 
methodology. In many design schools, phase models have become the 
backbone of design education, and in large organizations they have led to 
sophisticated stage-gate models to manage design projects.28 In this rational 
problem solving approach to designing, design abduction is modeled as a 
creative search process going from an initial problem to a solution through 
a series of divergent and convergent phases, often symbolized in the shape 
of a double diamond.29 An alternative way of understanding design is to 
model it as a learning process: name – frame – move – evaluate,30 which is a 
reflective practice. It should be noted that in this constructionist theory of 
professional practice, design progresses through a series of explorations 
rather than through a sequence of divergent and convergent phases. The 
evaluation step focuses on the design actions—“Is this action leading in a 
fruitful direction?”—rather than on the emerging design solution.
All of these strategies have been described in design research, and all can be traced 
back to expert design practices. They are based on various ways of cutting up com-
plexity, and overcoming the cognitive limitations of the designer by (temporary) 
simplification, effectively reducing of the number of items under consideration 
at any one time. Crucially, each strategy—in its own, very different way—seeks 
to keep design abduction alive in a complex design process. The natural human 
tendency to reduce uncertainty, tension and complexity by jumping to conclu-
sions all too easily makes us move away from the openness of design abduction to 
safer, result-focused reasoning. We are never more than one step away from design 
fixation.31 
Discussion: Design beyond Problem Solving
Could we be missing the point here? As we saw in Section 1, the practices and 
strategic fixes I describe in this article have grown and developed over time, as 
design has evolved and branched out in response to problems that have become in-
creasingly complicated. But maybe we are now at a point where, in the face of true 
complexity, this evolutionary approach to developing new branches on the tree of 
design may not be enough. 
When problems move from being very complicated to truly complex, our 
ways addressing them ought to shift radically.32 If design is entering a time of 
true complexity, we have to radically shift our thinking and move away from 
design paradigms based on problem solving33 to create a new paradigm based on 
complexity theory and systems thinking.34 These disciplines demonstrate that in 
really complex systems, newness comes from the emergence of order, rather than 
goal-directed creation; change is achieved through influencing the system, rather 
than implementation of a plan to solve the problem; and new state of relative sta-
bility can be achieved by creating resilience, rather than striving for an immutable 
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structure—that so-called solution. In a complex problem situation, any attempt to 
search for “the” solution would be riddled with assumptions. In a truly complex 
situation, there IS no solution—the way to achieve progress is to create high-quality 
interventions to bring the whole system forward into a more desired state.35 
So, what ARE the key issues confronting a design professional dealing with a 
complex, networked situation? First of all, the starting point is difficult to  discern—
in other words, it is difficult to interpret the problem situation. Secondly, precisely 
which relationships in the tangle of a complex system are going to be important 
in shaping what would be the appropriate way forward is quite unclear. To tackle 
these two issues the designer can adopt a propositional approach both at the stage 
of interpretation (of that first understanding) and during the action/intervention 
stage, to create feedback that will demonstrate which relationships in the com-
plex problem situation are key, and which can safely be ignored (for the moment). 
While the interpretation step could possibly be carried out using inductive rea-
soning, the intervention step requires the open reasoning of design abduction. This 
requires the ability to (repeatedly) frame the complex problem situation, propose 
possible solutions (moves/gambits) and reflect on the efficacy of both of these. 
Please note that this is leads the designer in the direction of an explorative, reflec-
tive, practice approach to designing. The prerequisites for using a rational problem 
solving approach to designing—first establish the goal, map problem and solution 
spaces, optimize the search path, create a solution, and so on—are not met in truly 
complex design situations. This means that designers should move away from a 
problem-solving approach to design, and embrace the complex nature of the design 
situation as the starting point for shaping new, much more exploratory design 
processes. 
Conclusion: Towards a New Design Paradigm?
In this article, I set out to trace how design fares at higher levels of complexity, 
and whether designers need a fundamental shift/a new design paradigm to meet 
the complex challenges of the future. This question was sparked by the observa-
tion that design has trouble dealing with very complex problem situations, de-
spite the strategies and inventive workarounds that have been developed over the 
years. These strategies do help designers individually and collectively manage the 
cognitive load on the designer/design team, but dealing with all the information 
contained in the complex design situation remains a stretch. Complexity theory 
inspires us to think that in situations of true complexity, the challenge is to in-
tervene in a way that makes the whole system move to a more desired state. This 
potentially upends our view of what designing is, beyond the notion of a problem, 
or a solution that is the outcome of a project. If we think design can rise to this 
challenge, what new forms of design would we need to develop? Where can we find 
these new practices? Are new, paradigmatic examples emerging? 
If we look to state of the art design practices, those at the cutting edge of 
complexity are to be found in social design projects of design agencies36 and (semi- 
governmental) design labs.37 One such leading innovative design consultancy 
in this field is Reframing Studio in Amsterdam.38 In 2015 they embarked on a 
program called “Redesigning Psychiatry”—a complete reimagining of the Dutch 
mental health service to be fit for purpose by 2030. 
The Dutch mental health care system serves about a million citizens per year. 
The society in which the system operates is changing rapidly, and many mental 
health care organizations are struggling as they face economic and demographic 
challenges. At the same time, there is a sense that there is room for improve-
ment in the mental health care system, for example by taking advantage of new 
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technologies to offer smarter care solutions. But innovation still struggles to get 
beyond a translation of existing practices into digital applications. 
Redesigning Psychiatry is a collaboration bringing together 10 innovative 
mental health care organizations, universities, and government bodies. The 
wide ranging program combines interview and desktop research with systems 
thinking, reflective design practices, intense stakeholder collaboration, and the 
testing of new solutions. Design questions around the desired interaction between 
the distressed individual and the future mental health care system are the central 
driver for thinking through a much broader systems-level change. During the first 
phase, the consortium of collaborators developed a shared vision of the future 
system and its core characteristics. Interestingly, the first phase also encompassed 
a separate project to design a normative framework for the development of the 
health care system. After all, the project is not aimed at designing improvements 
of the existing system, it seeks to create a new system that will be fit-for-purpose 
in 2030, so everyone needed to envisage what the values and needs of that society 
would be. In the second phase, proposals for innovations (IT solutions, clinical 
interaction types, and policy advice) were developed. Then a roadmap was devised 
that laid out the route toward effecting the desired changes. Additional symposia and 
workshops involved a wider group of stakeholders beyond the consortium. 
Some key features of the Redesigning Psychiatry program are 
1. It is a design-driven program of activities, rather than a design project; 
2. It is a multi-year approach, comprised of sub-projects in which multiple 
stakeholders have roles that vary over time; 
3. It concentrates on exploration and problem setting, rather than problem 
solving;
4. There is a layered approach to the program and the values that are to be 
achieved, the principles and approaches to achieving these values, the 
method(s) and tools associated with these approaches, and the concrete 
actions taken;39 
5. Across each of the sub-projects, design abduction is used to keep the 
problem space and solution space open, and avoid jumping to conclusions; 
6. The approach overall is a highly iterative framing and reframing of the 
issues until a dominant direction emerges; and
7. The designers seek to respect, conserve, and activate the partner organi-
zations’ existing pool of expertise. This is an open, sophisticated approach 
that is a far cry from the naïve social design projects mentioned early on in 
this paper. 
Returning to the three questions posed in the introduction, I can now say that 
design reasoning can deal with complexity if designers move away from conven-
tional problem-solving approaches to design. The strategies outlined in Section 3 
are all useful, but simply extending them doesn’t tackle the fundamental issues 
with adopting a problem solving approach. True complexity requires a consider-
able shift in our approach to designing, away from the problem solving model 
of design to one that is based on complexity thinking. Does this then amount 
to a new design paradigm? The answer, in the end, depends on our chosen defi-
nition of a paradigmatic shift. While moving away from seeing design as a kind 
of problem solving—and giving up on the idea of a definable design problem, 
solution, and project—is a massive shift, yet the ensuing practice and its outcome 
are not completely strange to design reasoning, either. In a way, this is a form of 
design neoteny,40 in the sense that the result of the design activity looks more 
like an ongoing design process. The outcome of design becomes a very flexible 
system with a built in, transformative teleology41 that keeps redesigning itself as 
39 Manfred A. Max-Neef, 
“Foundations of Transdiscipli-
narity,” Ecological Economics 
53, no. 1 (2005): 5–16, DOI: 
https://doi.org/10.1016/j.
ecolecon.2005.01.014; Dorst, 
Notes on Design; Paul Hekkert 
and Matthijs van Dijk, ViP—Vision 
in Design: A Guidebook for 
Innovators (Amsterdam: BIS 
publishers, 2011).
40 Neoteny, a term from 
evolutionary biology, is a species’ 
retention of its juvenile features 
into adulthood. Homo sapiens 
are a prime example of this, 
because we still look like young 
apes—we have high foreheads, 
large brains, relatively short 
limbs, and little body hair. 
Stephen J. Gould, “Change in 
Developmental Timing as a 
Mechanism of Macroevolution,” 
in Evolution and Development, 
ed. J.T. Bonner (Berlin, Heidel-
berg: Springer, 1982), 333–46; 
also see Stephen Jay Gould, The 
Mismeasure of Man (New York: 
WW Norton & Company, 1996).
41 Stacey, Griffin, and Shaw, 
Complexity and Management.
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time goes by and circumstances change. Resilience and adaptability are key. In the 
Redesigning Psychiatry program, the original ideas and vision for 2030 don’t have 
to be “right,” as long as they can be adapted over time42 in a continuing dialogue 
or dialectic process.43 Such systems, primed as they are for ongoing transforma-
tion and inclusive of other professionals’ expertise, become a basis for transdisci-
plinary innovation.44 
Then design moves beyond problem solving toward being the solution in itself. 
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